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SIDE STRUCTURE OF A VEHICLE 
Technical Field off the Imvemitioini 

[0001] The present invention is directed to a side structure of a vehicle, and more 
particularly to a sliding door within a side structure of a vehicle. 

Background off the Invention 

[0002] Conventionally, vehicles have included a sliding door provided with vertically 
movable window panes. However, such vehicles suffer from the following drawback. 
When a passenger, for example a child, carelessly puts his/her hand or head through an 
opening area in the window, when the slide door is opened with the window pane lowered, 
his/her hand or head may be pinched between a rear periphery of a opening area for the slide 
door and a front periphery of the opening area for the window. 

[0003] As Japanese publication of patent application no. 2000-160907 has described, it is 
known to employ a stopper mechanism to restrict the slide movement of the slide door while 
the window pane is lowered. The stopper mechanism thus prevents the above-mentioned 
pinching drawback. 

[0004] The forgoing publication, however, requires the employment of a stopper mechanism 
which results in the increase in the number of the parts and accompanying labor cost for 
mounting the parts, thereby increasing cost of the vehicle. Moreover, this increases the 
weight of the vehicle causing additional disadvantages. 

[000S] The pinching drawback may also be structurally avoided by forming the rear portion 
of the slide door in such a way that the overall rear periphery of the slide door opening area is 
displaced to rear side of the front periphery of the window opening, even with the sliding door 
being fully opened. This enlarges a gap between the rear periphery of the opening area for 
the slide door and the front periphery of the opening area for the window to accommodate any 
protruding hand or head, even when the slide door is fully opened. However, this causes 
other problems such as an increase in the weight of the slide door since the slide door is 
enlarged correspondingly to the enlarged opening area for the slide door. 
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[0006] In view of the above-noted problems, an object of the present invention is to provide 
a side structure of a vehicle comprising a slide door functioning as an open-close mechanism 
for a vertically opening window pane, which prevents pinching without the stopper 
mechanism and also from the increase in the weight of the slide door. 

[0007] According to an exemplary embodiment of the present invention, the object is 
achieved by a side structure of a vehicle that includes , a slide door opening area formed in the 
side wall of the vehicle, a slide door slidable to freely open and close the slide door opening 
area, a window opening area formed at the upper portion of the slide door, a window pane 
elevated and lowered to freely open and close the window opening area, wherein, a rear 
periphery of the slide door opening area comprises a first rear periphery formed substantially 
corresponding in position to an area where the window opening area is arranged and a second 
rear periphery formed below the first rear periphery with respect to the vehicular vertical 
direction, the first rear periphery being located at the rear side (i.e., behind) of the second rear 
periphery with respect to the vehicles longitudinal direction, the slide door is slidable to a 
position where a front periphery of the window opening area substantially corresponds in 
position to the second rear periphery of the slide door opening area, the longitudinal length 
between the front periphery of the window opening area and the first rear periphery is greater 

than the longitudinal length between the front periphery of the window opening area and the 

I 

second rear periphery in the fully-opened conditioii of the slide door, and a lower portion of 
the rear periphery of the slide door substantially corresponding in position to the second rear 
periphery is located in front of an upper portion substantially corresponding in position to the 
first rear periphery in the fully-closed condition of the slide door. 

[0008] Accordingly, the vehicular longitudinal length between the front periphery and the 
first rear periphery of the window opening area is longer than that between the front periphery 
and the second rear periphery of the window opening area, when the slide door is fully opened. 
This prevents any pinching as opposed to when the first rear periphery and the second rear 
periphery are located at same position as each other. Thus, safety is improved. 
Additionally, the second rear periphery of the slide door opening area is positioned in front of 
the first rear periphery. 

[0009] Thus, the slide door should not necessarily be formed so that the lower portion of the 
rear periphery of the slide door that corresponds in position to the second rear periphery and 
the upper portion of the rear periphery of the slide door that corresponds in position to the first 
rear periphery are located at the same position as each other with respect to the vehicular 
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longitudinal direction. This enables the lower portion to be put forward, resulting in the 
shortened longitudinal length of the slide door for the decrease in the weight of the slid door. 

[0010] Preferably, the slide door may be provided with a center roller, the vehicle side 
structure may be provided with a center rail located in vertically intermediate position of the 
side wall of the vehicle and slidably supporting the center roller, and the center rail may 
extend between the second rear periphery and a rear end of the vehicle. 

[0011] For easing ingress and egress of the driver and passenger, the rear periphery of the 
slide door opening area is enlarged toward the rear side so that the longitudinal length of the 
slide door opening area is extended. However, this shortens the longitudinal length of the 
side wall of the vehicle between the rear periphery of the slide door opening area and the rear 
end of the vehicle, resulting in the shortened length of a center rail which is arranged in the 
side wall so as to support the slide door in a freely slidable manner. Therefore, the amount 
of the slide or the slidable length of the slide door is limited, so that the slide door opening 
area is insufficiently ensured. To this, the first rear periphery, arranged correspondingly in 
position to the window opening area, is designed so as to be located rearward of (i.e., behind) 
the second rear periphery provided in vehicular lower side of the first rear periphery, as 
described above. 

[0012] This ensures the larger longitudinal length of the vehicular side rearward of the 
second rear periphery. In the forgoing structure, the center rail extends from the first rear 
periphery to the rear end of the vehicle body. This provides the longer center rail, because 
the center rail is elongated forward beyond the position of its front end in the case that the 
center rail extends from the first rear periphery positioned rearward of the second rear 
periphery. Therefore, the slide door opening area can be extended in its longitudinal width. 

[0013] More preferably, a weather-strip may be provided being attached along the peripheral 
of the slide door opening area, wherein, the slide door opening area may include in its 
periphery a connecting portion connected to the first rear periphery at one end and connected 
to the second rear periphery at the other end, the connecting portion may be formed to curve 
down and forward from the position that corresponds in height to the upper periphery of the 
window pane in the state where the window pane is lowered down to the maximum, toward 
the second rear periphery, and the weather-strip may be disposed so as to curve down and 
forward along the shape of the connecting portion. 
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[0014] Generally, if a weather-strip is bent at a small angle, its sealing performance is 
degraded, so that it may insufficiently prevent from the infiltration of rain, water, or the like. 
To this, according to the forgoing structure, the connecting portion is formed to slantingly 
extend downwardly from the position that corresponds in height to the upper periphery of the 
window pane in the state where the window pane is lowered down to the maximum, toward 
the second rear periphery. This enables the weather-strip to be arranged to curve more 
gradually as compared to the case where the connecting portion is horizontally formed, 
preventing from the degradation in the sealing performance of the weather-strip at the 
connecting portion. 

[0015] Alternatively, a weather-strip may be provided being attached along the peripheral of 
the slide door opening area, wherein, the slide door opening area may include in its periphery 
a connecting portion connected to the first rear periphery at one end and connected to the 
second rear periphery at the other end, the connecting portion may be formed to curve down 
and forward from the position that corresponds in height to the upper periphery of the window 
pane in the state where the second window pane is lowered down to the maximum, toward the 
position that corresponds in height to the location of the center rail, and the weather-strip may 
be disposed so as to curve down and forward along the shape of the connecting portion. 

[0016] According to the structure, a long center rail is ensured. In addition, the connecting 
portion is formed to slantingly extend downwardly from the position that corresponds in 
height to the upper periphery of the window pane in the state where the window pane is 
lowered down to the maximum, toward the position that corresponds in height to the center 
rail. This enables the weather-strip to be arranged to carve more gradually as compared to 
the case where the connecting portion is horizontally formed, preventing from degradation in 
the sealing performance of the weather-strip at the connecting portion. 

[0017] As described above, according to the present invention, in a slide door functioning as 
an open-close mechanism for a window pane by vertical movement, pinching is prevented 
without increasing the weight of the slide door and without employing an additional stopper 
mechanism. 

[0018] These and other objects, features, aspects, and advantages of the present invention 
will become more apparent from the following detailed description of the preferred 
embodiment relative to the accompanying drawings. 

Brief Description of the Drawings 
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[0019] FIG. 1 is a side view of the side structure of the vehicle in accordance with an 
embodiment of the present invention, with a door for a front seat arid a slide door being 
removed. 

[0020] FIG. 2 is a side view of the side structure of a vehicle in accordance with an 
embodiment of the present invention. 

[0021] FIG. 3 is a side view of a vehicle in the situation where each of a first window 
opening and a second window opening are fully opened in accordance with an embodiment of 
the present invention. 

[0022] FIG. 4 is a side view of a second door opening area in accordance with an 
embodiment of the present invention. 

[0023] FIG. 5 is a side of view of the second door opening area with the slide door being 
fully open in accordance with the embodiment of the present invention 

[0024] FIG. 6 is a side of view of the second door opening area with the slide door being 
fully closed in accordance with the embodiment of the present invention. 
[0025] FIG. 7 is a schematic plane view of a center roller and a center rail in accordance 
with an embodiment of the present invention. 

[0026] FIG. 8 is a side view of a first rear periphery and a second rear periphery of a second 
door opening area in accordance with an embodiment of the present invention. 

Detailed Description of the Invention 

[0027] An exemplary embodiment of the present invention will now be described with 
reference to the drawings. FIG. 1 is a side view of the side structure of the vehicle in 
accordance with an embodiment of the present invention, with a door for a front seat and a 
slide door being removed, FIG. 2 is a side view of the side structure of the vehicle in 
accordance with an embodiment of the present invention, and FIG. 3 is a side view of the side 
structure of the vehicle in the situation where each of a first window opening and a second 
window opening are fully opened in accordance with an embodiment of the present invention. 

[0028] As shown in FIG. 1, in a passenger compartment 1, there are disposed: a front row 
of seats 3 comprising a driver seat 2 and a front passenger seat (not shown); a second row of 
seats 4 located rearward of the front seats 3; and a third row of seats 5 located rearward of the 
second seat 4. A side wall 6 of the vehicle is provided with a first door opening area 7 for 
use of the ingress and egress to the driver seat 2, and a second door opening area 8 for use of 
the ingress and egress to the second row seat 4 and the third row seat 5. A center pillar 1 1 
vertically extends so as to provide a partition between the first door opening area 7 and the 
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second door opening area 8. One end portion of the center pillar 1 1 is joined with a roof side 
rail 9, and the other end portion of the center pillar 11 is joined with a side sill 10. In 
addition, the reference numeral 12 indicates a steering wheel, and the reference numerals 13 
indicate tires. 

[0029] As shown in FIG. 2, a door 15 for the front seat is mounted to the first door opening 
area 7 (refer to FIG. 1) via a hinge (not shown) so as to be freely opened or closed. 
Moreover, a slide door 16 is arranged for the second door opening area 8 (refer to FIG. 1) so 
as to freely slide as will be described below. 

[0030] As shown in FIG.s 2 and 3, a first window opening area 17 is formed in the upper 
portion of the door 15 for the front seat, and a first window pane 18 is mounted in the first 
window opening area 17 so as to be elevated and lowered by a regulator not shown to open 
and close freely the area. The first window pane 18 is allowed to fully open the overall first 
window opening area 17. Similarly, a second window opening area 19 is formed in the 
upper portion of the slide door 16, and a second window pane 20 is mounted in the second 
window opening area 19 so as to be elevated and lowered by a regulator not shown to open 
and close feely the area. The second window pane 20 is allowed to be lowered down to a 
position slightly above the lower periphery for the second window opening area 19, leaving 
the second window opening area 19 being partly unopened. 

[0031] FIG. 4 is a side view of the second door opening area in accordance with the 
embodiment of the present invention, FIG. 5 is a side of view of the second door opening area 
with the slide door being fully open in accordance with the embodiment of the present 
invention, and FIG. 6 is a side of view of the second door opening area with the slide door 
being fully closed in accordance with the embodiment of the present invention. Next, the 
second door opening area 8 will be described in detail. 

[0032] As shown in FIG.s 4 and 5, the rear periphery 8a for the second door opening area 8 
comprises a first rear periphery 8b and a second rear periphery 8c. The first rear periphery 
8b corresponds, in position, to the area where the second window opening area 19 is formed. 
Particularly, the first rear periphery 8b extends substantially vertically, and constitutes the 
upper portion above the upper edge of the second window pane 20 with the second window 
opening area 19 being opened to the maximum, as shown in FIG. 5. The second rear 
periphery 8c extends substantially vertically and constitutes the lower portion below the first 
rear periphery 8b. Here, the slide door 16 is allowed to slide up to the position where the 
front periphery 19a of the second window opening area 19 corresponds in position to the 
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second rear periphery 8c. The first rear periphery 8b is located at the rear side (e.g., behind) 
of the second rear periphery 8c with respect to the vehicular longitudinal direction, with the 
upper portion of the second door opening area 8 being wider than the lower portion thereof. 
Therefore, as shown in FIG. 5, when the slide door 16 is fully opened, the longitudinal length 
of the gap between the front periphery 19a of the second window opening area 19 and the first 
rear periphery 8b is longer than that between the front periphery 19a of the second window 
opening area 19 and the second rear periphery 8c. 

[0033] The longitudinal length of the gap between the front periphery 19a of the second 
window opening area 19 and the first rear periphery 8b is defined so that the head of a 
passenger clears the gap generally (approximately 130 mm, or more). 

[0034] As shown in FIG. 6, the rear periphery 16a of the slide door 16 comprises a lower 
portion 16c approximately corresponding in position to the second rear periphery 8c and the 
upper portion 16b approximately corresponding in position to the first rear periphery 8b. 
Thus, the lower portion 16c is arranged in front of the upper portion 16b. Accordingly, the 
rear periphery 16a of the slide door 16, over its upper portion 16b and lower portion 16c, is 
formed so as to be inclined forward at a predetermined angle relative to the vertical line 
shown as A in FIG. 6. In the embodiment, both the lower portion 16c and upper portion 16b 
are formed in straight lines in shape. Instead, they may be formed in better correspondence 
in shape with the first rear periphery 8b and second rear periphery 8c. 

[0035] FIG. 7 is a schematic plan view of a center roller and a center rail in accordance with 
an embodiment of a present invention. Next, a slide mechanism of the slide door 16 will be 
described in detail as below. As shown in FIG. 7, the center rail 30 is disposed extending 
from the second rear periphery 8c of the second door opening area 8 to a rear end 6a of 
vehicle? (refer to FIG.s 4, 5, and 6). The center roller 33, slidable within the center rail 30, is 
provided at the lower portion 16c of the rear periphery 16a in the slide door 16 that 
corresponds in position to the center rail 30. Similarly, as shown in FIG.4, a roof rail 31 is 
provided in a roof side rail 9 and a side-sill rail 32 is provided in the side-sill 10. The slide 
door 16 coupled to each of the rails is attached with rollers supported in a freely slidable 
manner by the respective rails. With these rails and rollers, the slide door 16 is supported so 
as to slide freely. FIG. 8 is a side view of the first rear periphery 8b and second rear 
periphery 8c of the second door opening area 8 in accordance with the embodiment of the 
present invention. As shown in FIG. 8, a connecting portion 8d is connected to the first rear 
periphery 8b at one end and is connected to the second rear periphery 8c at the other end. 
The connecting portion 8d curves down and forward the first rear periphery 8b (the portion 
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that corresponds in height to the upper periphery of the second window pane 20 (refer to FIG. 
5, 6) in the state where the second window pane 20 is lowered down to the maximum) toward 
the portion of the second rear periphery 8c that corresponds in height to the center rail 30. 
That is, the connecting portion 8d is formed to gradually curve from the first rear periphery 8b 
toward the second rear periphery 8c. A weather-strip 40 is disposed along and over the 
periphery of the second door opening area 8. Thus, the weather-strip 40 is disposed so as to 
carve gradually along the connecting portion 8d. 

[0036] Next, the action and the effect of the embodiment will be described. 
[0037] The vehicular longitudinal length between the front periphery 19a for the second 
window opening area 19 and the first rear periphery 8b is designed larger than that between 
the front periphery 19a for the second window opening area 19 and the second rear periphery 
8c. As a result, this prevents pinching by the slide movement of the slide door 16 more 
reliably for improving safety as compared to the case where the first rear periphery 8b is 
located at the position of the second rear periphery 8c with respect to longitudinal direction. 
Moreover, in the rear periphery 16a of the slide door 16, the lower portion 16c is located 
forward of the upper portion 16b. This shortens the vehicular longitudinal length of the 
lower portion 16c of the slide door 16, thereby decreasing the weight of the slide door 16. 

[0038] The center rail 30 extends from the second rear periphery 8c, resulting in the center 
rail 30 extending forward beyond the position of its front end in the case with the center rail 
30 extending from the first rear periphery 8b located at rear side of the second rear periphery 
8c. This lengthens the center rail 30, so that the longitudinal length of the second door 
opening area 8 is widened. 

[0039] The connecting portion 8d extends from the position that corresponds in height to the 
upper periphery of the second window glass 20 (refer to FIG.s 5 and 6) with the second 
window pane 20 lowered down to the maximum, toward the position that corresponds in 
height to the center rail 30. Therefore, the weather-strip 40 is arranged to curve more 
gradually as compared to the case where the connecting portion 8d is horizontally formed, 
allowing the weather-strip 40 to be curved less tightly. This prevents degradation in sealing 
performance of the weather-strip 40 at the connecting portion 8d. 

[0040] Although the present invention has been described in relation to particular 
embodiments thereof, many other variations and modifications and other uses will become 
apparent to those skilled in the art. It is preferred therefore, that the present invention be 
limited not by the specific disclosure herein, but only by the appended claims. 
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